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DETAILED ACTION 

It is noted that claim 90 has been amended, claims 1-89 and 91 are cancelled 
and claims 92-1 10 have been added in the response filed 12/31/2007. Claims 90, 92- 
1 10 are under examination. In the previous Office action mailed 8/30/2008, claim 90 
was indicated as allowed. However, on further consideration new grounds of rejection 
have been applied below. 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

It is noted that claims 22 and 39 have been cancelled; therefore the rejection of 
claims 22 and 39 under 35 U.S.C. 1 1 2, first paragraph, as failing to comply with the 
written description requirement is moot. 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 92-96 and 104-108 are rejected under 35 U.S.C. 112, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. This is a NEW rejection. 

Claims 92-95 and 104-108 are vague and indefinite because they each recite the 
phrase "pieces within the window map within. ..kb" and appear to limit a specific window 
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(the window) to a particular size. The claims are dependent on claim 90 or 99 which 
recite "a plurality of windows of fixed size". It is not clear to what specific window the 
claims refer. 

Claims 96 and 108 are vague and indefinite because they each recite the phrase 
"the piece is defined by" and appear to limit a specific piece of the genomic sequence. 
The claims are dependent on claim 90 or 99 which recites "pieces of the genome" and 
"pieces". It is not clear to what specific piece the claims refer. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

Claims 90, 92 -95, 97-107 and 109-110 are rejected under 35 U.S.C. 102(a) as 
being anticipated by Bensimon et al (US Patent App. Pub. No. 2002/0048767, 
4/25/2002). This is a NEW rejection. 

It is noted that claims 90 and 99 recite the phrases "pieces within a plurality of 
windows of fixed size of the genome" and "each window comprises a plurality of pieces 
and the pieces within a window are genomically clustered". It is noted that the terms 
"pieces" and "window" have not been given limiting definitions in the specification, 
especially regarding the size of the "pieces" and "windows". Therefore, the terms and 
phrases will be given the broadest reasonable interpretation. 
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Claims 90 and 99 recite the phrase "windows of fixed size". It is noted that the 
instant disclosure does not specify a specific size or a limiting definition of the term 
"fixed size". The term "fixed size" can be given the broadest reasonable interpretation 
regarding how the size of the window would be "fixed" or designated. In addition, as the 
claim is written it does not require that one window of "fixed size" is the same "fixed 
size" of another window in the recited plurality of windows. 

Bensimon et al teach methods of detecting changes in a genome including 
deletion or translocation, or changes in number of copies of certain sequences and 
teach methods which allow genes to be located and mapped rapidly (see paragraph 
0005). 

Bensimon et al in particular uses a method known as molecular combing to 
anchor and stretch DNA molecules by the end to produce DNA molecules aligned in a 
parallel manner. Bensimon et al teach that the DNA can be of any size, and includes 
genomic DNA extracted from human cells (see paragraph 0036, for example), which 
meets the limitation of a genome of a test eukaryotic cell. 

Bensimon et al teach that the method comprises attaching and combing a DNA B 
to a combing surface, reacting the DNA B combing product with one or more labeled 
probes bound to a DNA A. Bensimon et al teach that this method can determine 
information about the position of the probes on the sample DNA B, the distance 
between the probes and the size of the probes in order to determine the presence, 
location and quantity of sequences of DNA A (see paragraphs 0043-0047). 
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Bensimon et al teach a method to search for genes involved in particular 
pathologies in an affected target population using DNA. Bensimon et al teach that 
known genetic markers and probability analysis are used to narrow genetic locations on 
one or more chromosomes. Several human DNA library clones that contain relevant 
genetic markers are obtained. Bensimon et al teach that a region of interest can be 
precisely mapped using clones of decreasing size. Bensimon et al teach that any of 
several known molecular techniques can be used to assign a coding sequence to one 
or more of the clones selected in the preceding steps (see paragraphs 0027-0031 and 
0152, for example), which meets the limitation of identifying pieces of the genome 
of a test eukaryotic cell by determining nucleotide sequence of said pieces. 
Absent evidence to the contrary, pieces of DNA sequence in a DNA library clone would 
be genomically clustered. 

Bensimon et al incorporate molecular combing techniques in which the combed 
DNA is denatured and hybridized with fluorescent probe fragments. Bensimon et al 
teach that the size of the hybridized probe fragments can be precisely determined by 
measurement of the lengths of the fluorescent fragments (see paragraphs 0037-0040). 
Bensimon et al teach that probes are polynucleotide sequences containing at least 20 
nucleotides, a genomic DNA fragment and a contig. Bensimon et al teach that a contig 
is a set of probes which are contiguous, or overlap and cover the region of interest, or 
comprises several separate probes. Bensimon et al teach an embodiment in which the 
length of the probes is between 5 kb -50 kb (see paragraph 0052 and 0054, for 
example). Bensimon et al teach that this method will provide information about the 



Application/Control Number: 10/705,874 Page 6 

Art Unit: 1636 

position of the probes, the distance between the probes and the size of the probes that 
are hybridized to the sample DNA. The denatured combed genomic DNA sequence to 
which a probe hybridizes, meets the limitation of a piece of a genome. Bensimon et al 
disclose embodiments in which the probe contigs are contiguous, or overlap to cover 
the region of interest or are several separate probes for the region of interest, which 
meets the limitation of multiple pieces of a genome within a window. Bensimon et al 
teach that determination of total sum of the sizes of the probes make it possible to 
quantify the number of hybridized probes to deduce the quantity of the genes or 
sequence of the specific test DNA A (see paragraph 0044-0047). 

Bensimon et al teach an embodiment in which the method is practiced to 
determine the position of potential genome break points associated with a genetic 
pathology where the position of a genomic probe of known size is determined in the 
region of a desired gene (see paragraph 0059, for example). Since "windows of a fixed 
size" can be given the broadest reasonable interpretation, a genomic window that 
contains a sequence that can hybridize to a probe of a known size would meet the 
limitation of a window of fixed size. 

Bensimon et al also teach that it is important to have a large number of 
hybridized probes, and several types of control and target probes (see paragraph 0102, 
for example). Bensimon et al teach that the data can be expressed in a histogram so 
that the number of clones having defined probe length is evaluated (see paragraph 
0068, for example). Bensimon et al exemplify simultaneous hybridizations of two 
cosmids on human genomic DNA separated by a gap of several tens of kb and found 
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that it was possible to measure about eighty coupled signals (see Example 1 paragraph 
031 1 , for example). Therefore, Bensimon et al contemplate enumerating pieces 
within a plurality of windows of fixed size wherein each window comprises a 
plurality of pieces and the pieces within a window are genomically clustered. 

Bensimon et al teach that if a sufficient density of combed DNA molecules is 
available, detection of relatively small sequence deletions is possible. Bensimon et al 
teach that it is particularly advantageous to use at least about ten copies of the 
genome in the combing method (see paragraphs 0100 and 0245, for example). 
Therefore, Bensimon et al also contemplate performing a plurality of 
comparisons for the plurality of windows. 

Bensimon et al teach that the break points consist of points in the genetic 
sequence whose surroundings change over several kilobases in a diseased subject 
when compared to a healthy subject (see paragraph 0059, for example). Bensimon et al 
present histograms illustrating data from an abnormal allele after subtraction of data 
obtained from a normal allele (see paragraph 0170 for example), which meets the 
limitation of a method step of comparison of a first number of pieces counted within 
windows for a genome of a test eukaryotic cell compared to a second number of pieces 
counted within the windows for a genome of a reference (i.e. normal) cell where a 
difference indicates a karyotypic difference between the test and the reference genome 
of the eukaryotic cell (claim 90). 

Bensimon et al teach that this method can be used to determine change in gene 
copy number which can be used to detect the absence of a portion of the genome(see 
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paragraphs 01 12 and 0099, for example), which meets the limitation of a method of 
determining changes in copy number of portions of a genome of a test eukaryotic cell, 
wherein a first number of pieces counted within windows for a genome of a test 
eukaryotic cell compared to a second number of pieces counted within the windows for 
a genome of a reference (i.e. normal) cell where a difference indicates a changes in 
copy number of a portion of the genome between the test and the reference genome of 
the eukaryotic cell (claim 99). 

Bensimon et al exemplify hybridization of probes over a distance of about 120 kb 
(see paragraph 031 1 , for example), which meet the limitation of a method wherein the 
pieces within the windows map to within 200 kb (claims 93 and 105). Bensimon et al 
teach embodiments in which the lengths of the probes used in the method are between 
5 kb -50 kb but may also consist of the entire combed genome (see paragraph 0054, for 
example). Bensimon et al teach that it is possible to detect genomic deletions of the size 
of a cosmid clone (30-50kb) or greater. Therefore Bensimon et al meet the limitation of 
a method wherein the pieces within the windows map to within 40 kb (claims 92 and 
104). Bensimon et al teach embodiments in which the lengths of the probes used in the 
method may also consist of the entire combed genome (see paragraph 0054, for 
example), which absent evidence to the contrary meets the limitation of a method 
wherein the pieces within the windows map to within 600kb (claims 94 and 106) or to 
within 4Mb (claims 95 and 107). 

Bensimon et al contemplate detection of genomic deletions and insertions of 
substantial portions of chromosomes (see paragraphs 0014, 0071 and 0079-0083), 
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which meets the limitations of a method wherein the change in copy number is due to 
an interstitial deletion (claim 103) or loss of a chromosomal arm (claim 101). Bensimon 
et al contemplate detection of duplication of several copies of all or part of genomic 
region (see paragraphs 0084), which meets the limitations of a method wherein the 
change in copy number is due to an interstitial amplification (claim 102). Bensimon et al 
contemplate detection of major duplications such as those of the trisomy disorders 
where the sequence represents the whole of a chromosome (see paragraph 0084 and 
0006, for example), which meets the limitations of a method wherein the change in copy 
number is due to gain of a whole chromosome (claim 100). 

Bensimon et al exemplify a combing method for human genomic DNA comprising 
hybridization of two cosmids over a distance of about 1 20 Kb (see paragraph 031 1 , for 
example). Absent evidence to the contrary 120 kb represents less than 15% of the 
human genome. Therefore, Bensimon et al meet the limitation of a method for 
karyotyping a eukaryotic genome wherein pieces representing less than 15% of the 
human genome of the eukaryotic cell are enumerated in the step of enumerating (claim 
98). Bensimon et al also meet the limitation of a method for detecting changes in copy 
number of portions of a genome of a test eukaryotic cell wherein pieces representing 
less than 15% of the human genome of the eukaryotic cell are enumerated in the step 
of enumerating (claim 110). 

Bensimon et al teach embodiments of calculation of changes in copy number 
relative to a control sequence. Bensimon et al teach that a ratio of control to test of 
close to 1 .5 will indicate a trisomic genotype (see paragraphs 0089-0090 and 0093 in 
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particular), which meets the limitation of a method comprising the step of identifying 
aneuploidy if the pieces of one or more autosomes are determined to be present in the 
test eukaryotic cell relative to the reference eukaryotic cell at a ratio of 1 .5 or greater or 
less than 0.7 (claims 97 and 109). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 96 and 108 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bensimon et al (US Patent App. Pub. No. 2002/0048767, 
4/25/2002) in view of Kong et al (US Patent No. 5,200,336, 4/6/1993). This is a NEW 
rejection. 

Applicants claim a method of karyotyping a genome of a test eukaryotic cell or 
determining changes in copy number of portions of the genome, wherein the pieces of 
the genome are defined by the presence of a Bcgl restriction endonuclease recognition 
site flanked by 12 nucleotides at either end. 

The teaching of Bensimon et al is detailed in the rejection above. In particular, 
Bensimon et al teach that known genetic markers and probability analysis are used to 
narrow genetic locations on one or more chromosomes. Several human DNA library 
clones are obtained and a number of clones that contain relevant genetic markers are 
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obtained. Bensimon et al teach that a region of interest can be precisely mapped using 
clones of decreasing size (see paragraphs 0027-0031 and 0152, for example). 

Bensimon et al teach an embodiment of the method comprising a step of 
mapping restriction fragments of combed DNA instead of mapping subclones in order to 
produce a physical map of the restriction fragments with sufficient accuracy to allow a 
reconstitution of a final sequence. Bensimon et al teach that the applicability of this 
technique is dependent on adequate size of the main genomic fragments and on 
subsequent subcloning of the DNA into small size vectors after additional enzymatic 
restriction for sequencing (see paragraphs 0340-0342, in particular). Bensimon et al 
does not specifically teach a method where pieces of the genome are defined by 
the presence of a Bcgl restriction endonuclease recognition site flanked by 12 
nucleotides at either end. 

Kong et al teach a Type II restriction endonuclease known as Bcgl. Kong et al 
teach the recognition sequence of Bcgl: 

5'-(N) 10 CGA(N) 6 TGC(N) 12 -3" 

3'-(N)i 2 GCT(N)6ACG(N) 10 -5' 

and teaches that it enzymatically cleaves at both ends outside of its recognition 
sequence. 

Kong et al teach that Bcgl digestion of DNA produces a 34 base pair fragment 
(see abstract and column 1, lines 60-65 and column 6, lines 16-20, in particular). Since 
the recognition sequence is centrally located and has 10-12 variable nucleotides on 
either side, presence of the recognition sequence would define a genomic sequence 
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piece which is flanked by 12 nucleotides on either end. Kong et al teach that Bcgl can 
be used in a method of mapping DNA by forming a DNA library from fragments that 
result from digesting the DNA with Bcgl, separating the individual clones and using 
them as probes for target DNA. Kong et al teach that the probes would contain 
sufficiently unique DNA to allow identification of large regions of DNA from which they 
were obtained. Kong et al teach that when Bcgl is used, the individual cloned 32 base 
pair fragments uniquely identify and tag a larger DNA sequence. Kong et al teach that 
the overlap of two larger fragments could be readily established (see column 7, lines 19- 
40, in particular). 

It would be obvious to the skilled artisan at the time the invention was 
made to modify the method taught by Bensimon et al and define a piece of the 
eukaryotic genome with a Bcgl recognition site when preparing human DNA library 
clones for mapping and subsequent detection of gene copy number because Bensimon 
et al teach steps of mapping restriction segments and Kong et al teach that Bcgl can be 
used to create probes with unique identifiable DNA. The motivation to use Bcgl as the 
enzyme to create restriction fragments for cloning and mapping is the expected benefit 
of being able to produce a DNA library with unique DNA that would hybridize specifically 
to unique positions in chromosomal DNA as taught by Kong et al (see column 9, lines 
20-25, for example) and Kong et al teach that Bcgl would be particularly useful in 
mapping human chromosomal DNA (see column 7, lines 19-40, in particular). There is a 
reasonable expectation of success to define pieces of genomic DNA by the presence of 
Bcgl in a method for determining karyotypic differences or changes in copy number of 
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portions of the genome because Kong et al used Bcgl to enzymatically digest 
chromosomal DNA. Given the teachings of the prior art and the level of skill of the 
ordinary skilled artisan at the time the invention was made, it must be considered that 
said ordinary skilled artisan would have had a reasonable expectation of success in 
practicing the claimed invention. Therefore, Bensimon et al in view of Kong et al render 
obvious a method of karyotyping a genome of a test eukaryotic cell or determining 
changes in copy number of portions of the genome, wherein the portion of the genome 
are defined by the presence of a Bcgl restriction endonuclease recognition site flanked 
by 12 nucleotides at either end (claims 96 and 108). 

It is noted that claims 6-9, 21, 43-46 and 56 have been cancelled; therefore the 
rejection of claims 6-9, 21, 43-46 and 56 under 35 U.S.C. 103(a) as being unpatentable 
over Velculescu et al (US Patent No. 6,498,013) in view of Dunn et al as evidenced by 
Yoshida et al (US Patent App. Pub No. 20020147549) is moot. 

It is noted that claims 16 and 53 have been cancelled; therefore the rejection of 
claims 16 and 53 under 35 U.S.C. 103(a) as being unpatentable over Velculescu et al 
(US Patent No. 6,498,013) in view of Dunn et al and further in view of Mohammed et al 
(US Patent App. Pub No. 20030124584) is moot. 

It is noted that claims 17 and 54 have been cancelled; therefore the rejection of 
claims 17 and 54 under 35 U.S.C. 103(a) as being unpatentable over Velculescu et al 
(US Patent No. 6,498,013) in view of Dunn et al and further in view of Davis et al (US 
Patent No. 5,391,480) is moot. 
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It is noted that claims 19 and 55 have been cancelled; therefore the rejection of 
claims 19 and 55 under 35 U.S.C. 103(a) as being unpatentable over Velculescu et al 
(US Patent No. 6,498,01 3) in view of Dunn et al and further in view of Winkfein et al (US 
Patent No. 5,663,048) is moot. 

It is noted that claims 22 and 39 have been cancelled; therefore the rejection of 
claims 22 and 39 under 35 U.S.C. 103(a) as being unpatentable over Velculescu et al 
(US Patent No. 6,498,013) in view of Dunn et al and further in view of Israel et al (US 
Patent No. 5,981,190) is moot. 

Conclusion 

No claims are allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to LAURA M. MITCHELL whose telephone number is 
(571)272-8783. The examiner can normally be reached on M-F 8:00-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Joseph Woitach can be reached on (571) 272-0739. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
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For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Laura McGillem Mitchell 

Examiner 

3/27/2008 

/Celine X Qian Ph.D./ 

Primary Examiner, Art Unit 1636 



